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Abstract. We derive individual distances to six Cepheids in the young populous star cluster 
NGC1866 in the Large Magellanic Cloud employing the near-IR surface brightness tech- 
nique. With six stars available at the exact same distance we can directly measure the in- 
trinsic uncertainty of the method. We find a standard deviation of 0.11 mag, two to three 
times larger than the error estimates and more in line with the estimates from Bayesian sta- 
tistical analysis by Barnes et al. 1 2005). Using all six distance estimates we determine an 
unweighted mean cluster distance of 18.30 + 0.05. The observations indicate that NGC1866 
is close to be at the same distance as the main body of the LMC. If we use th e stronger 
dependence of the p-factor on the period as suggested by Gieren et al. (2005) we find a 
distance of 18.50 ± 0.05 (internal error) and the PL relations for Galactic and MC Cepheids 
are in very good agreement. 
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1 . Observations 2. Discussion 

Storm et al. OqqI) have obtained radial veloc- Gieren et al. |2005) analyzed these stars to- 

ity curves as well as K-band light curves for get her with additional LMC Cepheids with 

six Cepheids in the young populous LMC clus- i onger periods using the near-IR surface 

ter NGC 1 866. Combining these data with the brightness technique. They found that the long 



optical light curves from Gieren et al. UMS) period stars also follow the observed relations 

we can apply the near-IR surface brightness m both of the above diagrams, but not the 

method as calibrated by Fouque and Gieren dashe d line in FigEI They also found the un- 

112221) to determine the distance to the individ- physical result that the distances for these long 

ual stars. period stars were significantly longer than for 

the short period NGC 1866 stars. By introduc- 
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Fig. 1. Here we have over-plotted the dereddend 
mean A* magnitudes for the NGC1866 Cepheids 
(full circles) on top of the mean K magnitudes for 
the LMC field Cepheids from Persson et al. (2004). 
The excellent agreement suggests that NGC1866 
is located close the LMC mean distance and that 
depth effects must be small if at all present. This 
is in agre ement with the model of van der Marel 
and Cioni 1 2001 ) which suggests that the LMC disk 
at the location of NGC1866 closer than the LMC 
barycentre by 0.06mag. 

Table 1. Individual distance moduli for the 
NGC1866 Cepheids using the original and the 
new p-factor relations. 
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0.547 
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0.03 
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mean: 


18.30 


18.50 


s.d. 0.11 



factor which converts radial velocity into pul- 
sations velocity [p = 1.58 - 0.151og(P)] they 
could force the LMC stars to be at the same dis- 
tance independent of period. As a consequence 
the slope for the PL relation in Fig |2] would be- 
come shallower leading to an exc ellent agree- 
ment with the Persson et al. (2004) relationship 



Fig. 2. Here we have over-plotted the absolute 
magnitudes of galactic Cepheids (open circles) on 
the NGC1866 Cepheids (filled circles). The results 
are based on the Fouque and Gier en (1 997) cal- 
ibration presented in Storm et al. l2004h using a 
p-factor which is only weakly dependent on pe- 
riod [p = 1.39 - 0.031og(P)]. Note the excellent 
agreement between LMC and Milky Way stars. The 
dashed line represents the observed LMC relation- 
ship from Persson et al. (2004) exactly as repre- 
sented in FigQfor an assumed distance modulus of 
18.30 and illustrates the apparent difference in slope 
between the LMC and galactic PL relations. 



(dashed line). For the NGC1866 Cepheids this 
implies distance estimates which are about 0.2 
mag longer than with the original /^-factor re- 
lation. 
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